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(57)Abstract 

PURPOSE: To controls data to have a prescribed bit number and to decide an optimum quantization width by 
modeling a relation among a quantization width, a coding bit number and distortion and using the model so as to 
obtain the quantization width minimizing picture coding distortion. 

CONSTITUTION: A model decision section 21 uses plural quantization sections arranged in parallel to apply 
quantization to data with different quantization width, and calculates a bit number produced for each 
quantization. Then the generated bit number is expressed as a function of the quantization width and a 
parameter included in the function is decided. Furthermore, picture data to be quantized are subject to inverse 
quantization at a corresponding inverse quantization section and distortion with respect to the quantization width 
is calculated based on the data before quantization and data subject to inverse quantization. Then the distortion 
is expressed as a function of the quantization width and a parameter included in the function is decided. A 
quantization width decision section 22 uses two mathematical models obtained in the decision section 21 eariier 
to control bit number after compression into an allocated bit number and decides the quantization width 
minimizing the distortion. 

CLAIMS 

[Claim(s)] - . 

[Claim 1] The ******** split section which divides a picture image into two or more picture image blocks, and 
the quantization section which quantizes by setting up quantization width of face, respectively about the picture 
image block by which the split was carried out [ aforementioned ], In the picture image coding equipment which 
is equipped with the coding section which encodes the quantized this image data, and performs the amount 
control of picture image signs Picture image coding equipment characterized by having the modeling section 
which models the relation between quantization width of face and the number of sign bits, and the relation 
between quantization width of face and asymmetry, respectively, and the quantization width-of-face decision 
section which asks for the quantization width of face which makes picture image coding asymmetry the minimum 
in the domain of the predetermined number of sign bits using the aforementioned model. 

[Claim 2] Picture image coding equipment characterized by having two or more quantization sections which are 
quantized in a claim 1 using the quantization width of face which is different to the aforementioned picture image 
block, respectively, and which have been arranged in parallel, two or more code-length calculation sections 
which calculate the code length prepared respectively corresponding to two or more aforementioned 
quantization sections, and the modeling section which models the relation between quantization width of face 
and the number of sign bits based on the aforementioned code length. 

[Claim 3] The picture image coding equipment which carries out [ having had two or more asymmetry calculation 
sections which input two or more reverse quantization sections which carry out the reverse quantization of the 
transform coefficient quantized by two or more quantization sections, respectively in the claim 1 or the claim 2, 
respectively, and the input of the aforementioned quantization section and the output of the aforementioned 
reverse quantization section, respectively, and calculate asymmetry by the predetermined error criterion, and 
the modeling section which model the relation between quantization width of face and asymmetry based on the 
asymmetry calculation result of this asymmetry calculation section and ] as the 



DETAILED DKCRIPTON_ 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] this invention relates to the picture image coding equipment of a digital image, especially 

relates to the bandwidth compression of image data. 

[0002] 

[Description of the Prior Art] Conventionally, the method which compresses a digital dynamic image using 
techniques, such as an inter-frame forecast, orthogonal transformation, a quantization, and variable length 



coding, is proposed. Moreover, making the International Standard aims in the international congress of store 
media dynamic-image coding, ISO/IECJTC1 / SC29/WG1 1 (MPEG, Moving Picture Coding Experts Group). In 
case these methods are applied to a picture image transmission or image storage, the efforts on a design are 
poured out about how the amount of data after compression is controlled. 

[0003] For example, the technique currently stated to reference "MPEG 2 quantization and a coding 
control (television society technical report Vol.1 6.No61.pp.43-48) controls uniformly the mean number of bits in 
the given section (usually about ten frames). Drawing 12 is a block diagram of picture image coding equipment 
which used this conventional method. 

[0004] In drawing 12 , the block split section (10) divides the frame which it is going to encode into the block 
called macro block (it abbreviates to MB below). The motion compensation forecast section (11) predicts MB 
from other frames, and computes the prediction error. However, it predicts neither in MB of a frame (it is called I 
picture) which performs only coding in a frame, nor MB with the more advantageous coding in a frame. The 
forecast method is indicated by reference "MPEG 2 inter-frame forecast method" (television society technical 
report Vol.16.No61.pp.37-42). 

[0005] The orthogonal transformation section (13) changes the data of MB into the data suitable for coding by 
two-dimensional orthogonal transformation (a discrete Fourier transform, a Hadamard transform, discrete cosine 
transform, etc.). The quantization section (14) quantizes a transform coefficient with the quantization width of 
face for which it was asked in the quantization width-oMace decision section (32). The variable-length-coding 
section (15) carries out variable length coding of the quantized transform coefficient The reverse quantization 
section (16) reverse-quantizes the quantized transform coefficient, and the reverse orthogonal transformation 
section (17) carries out reverse orthogonal transformation of the reverse-quantized transform coefficient and 
calculates a restoration value. A frame memory (18) stores the restoration picture image acquired from restored 
MB. This restoration picture image is used by the motion compensation forecast section (1 1) as a reference 
picture image of an inter-frame forecast through the block reverse split section (20). However, when a 
restoration value is a prediction error, a restoration picture image is acquired by taking the sum with the forecast 
from a frame memory (18). 

[0006] Bit quota section (23) reference quantization width-of-face decision section (31) quantization width-of- 
face decision section (32) is a fraction which performs a coding control by the conventional method. The bit 
quota section (23) determines the number of bits assigned to the frame which it is going to encode from now on 
the coding result (average of the occurrence number of bits obtained from the variable-length-coding section 
(15), and the quantization width of face obtained from the quantization width-of-face decision section (32)) to a 
front frame, and on the basis of the given data rate. 

[0007] The reference quantization width-of-face decision section (31) determines the reference quantization 
width of face of an orthogonal transformation coefficient on the basis of the occurrence number of bits to front 
MB obtained from the variable-length-coding section (15), and the assigned number of bits. The quantization 
width-of-face decision section (32) calculates the activity which shows the warmth of the pattern of MB 
obtained from the block split section (10), changes reference quantization width of face by this, and determines 
the quantization width efface used in the quantization section (14). Here, the quantization width of face used in 
the quantization section (14) presupposes that it is M kinds of q1-qM. 

[0008] Subsequently, the reference quantization width-of-face decision section (31) is explained. Reference 

quantization width efface is computed by the formula (1) shown below. 

[Equation 1] 

, N 31d(i) 

* (l) - CI) 

r 

Here, the constant to which i (i= 1,2,—, MBcnt) is called number (MBcnt is the total of MB) of MB within one 
frame, and r is called reaction parameter, and d (i) are virtual buffer ******** s shown in the following formula 

[Equation 2] 

T 

d(i)=d(0)+b(i-l)-(i-l) (2) 

MBcnt 

[0009] In the formula (2), d (0) is virtual buffer ******** at the time of coding start of this frame, and has 
inherited the final value at the time of the last coding. However, initial value is a certain constant b (i) is the sum 
of the number of bits generated by the 1-i-th MBs, and T is the number of bits assigned to one frame in the bit 
quota section (23). That is, the right-hand-side 2nd term b (i-1) of a formula (2) will show the actually produced 
amount of signs about the amount of signs produced by coding of this frame till then (MB number 1- (i-1)) at the 
time of starting coding of MB number i, and the right-hand-side 3rd term T/MBcnt (i-1) of a formula (2) will 
show the amount of target signs which should be produced. 

[0010] Therefore, T bits presupposes that the formula (2) was assigned equally at each MB, and it is considered 
that there is work which makes the difference of the quota number of bits to front MB and the actual 
occurrence number of bits reflect in virtual buffer ******** That is, since virtual buffer ******** w j|| become 
large and reference quantization width of face will also become large if the occurrence number of bits to front 
MB is large, it works so that a bit yield may be made small. Conversely, the occurrence number of bits to front 
MB works so that the parvus and virtual buffer ******** may enlarge a bit yield, since it becomes small and 



reference quantization width of face also becomes small. 

[001 1] The frame (it is called I picture) which performs only coding in a frame, the frame (it is called P picture) 
which performs predicting coding from a front frame in time, and the frame (it is called B picture) which performs 
predicting coding from the frame of a front and the back in time exist in fact virtual buffer ******** is 
calculated about each, and reference quantization width of face is determined. 
[0012] 

[Problem(s) to be Solved by the Invention] However, since according to the above-mentioned conventional 
picture image encoding method reference quantization width of face is changed and the amount of data is 
controlled by the generated number of bits and the assigned number of bits, suitable quantization width of face is 
not necessarily chosen. That is, the reference quantization width-of-face decision section (31) of drawing 1 2 and 
the quantization width-of-face decision section (32) do not necessarily perform the quantization control from 
which the minimum asymmetry is obtained to the assigned number of bits. 

[001 3] That is, in spite of virtual buffer ********* s having become large in the boundary fraction and having 
changed to the simple pattern since the occurrence number of bits in a complicated pattern was large when it 
was the picture image in which a simple pattern appears, quantization width of face was set up greatly and there 
was a trouble of causing a qualrty-of-image degradation, for example after a pattern complicated in one frame. 
Moreover, when changing from a simple pattern to a complicated pattern in one frame conversely, virtual buffer 
******** became small, irrespective of a complicated pattern, quantization width of face was set up small and 
there was a trouble of degrading subsequent quality of image. 

[0014] It is in offering the picture image coding equipment which the technical probrem of this invention solves 
the above-mentioned trouble, and controls it to the given number of bits in view of the above trouble, and 
determines the optimum quantization width of face. 
[0015] 

[Means for Solving the Problem] In order to solve the above-mentioned technical probrem, this invention has the 
following configuration. Namely, the ******** split section to which this invention divides a picture image into 
two or more picture image blocks, In the picture image coding equipment which is equipped with the quantization 
section which quantizes by setting up quantization width of face, respectively about the picture image block by 
which the split was carried out [ aforementioned ], and the coding section which encodes the this quantized 
image data, and performs the amount control of picture image signs It is the picture image coding equipment 
characterized by having the modeling section which models the relation between quantization width of face and 
the number of sign bits, and the relation between quantization width of face and asymmetry, respectively, and 
the quantization width-of-face decision section which asks for the quantization width of face which makes 
picture image coding asymmetry the minimum in the domain of the predetermined number of sign bits using the 
aforementioned model. 

[001 6] Moreover, in this invention, it can have two or more quantization sections which are quantized using the 
quantization width efface which is different to the aforementioned picture image block, respectively and which 
have been arranged in parallel, two or more code-length calculation sections which calculate the code length 
prepared respectively corresponding to two or more aforementioned quantization sections, and the modeling 
section which models the relation between quantization width of face and the number of sign bits based on the 
aforementioned code length. 

[001 7] Moreover, in this invention, it can have two or more asymmetry calculation sections which input two or 
more reverse quantization sections which carry out the reverse quantization of the transform coefficient 
quantized by two or more quantization sections, respectively, respectively, and the input of the aforementioned 
quantization section and the output of the aforementioned reverse quantization section, respectively, and 
calculate asymmetry by the predetermined error criterion, and the modeling section which models the relation 
between quantization width of face and asymmetry based on the asymmetry calculation result of this asymmetry 
calculation section. 
[0018] 

[Function] In a modeling of the relation between the occurrence number of bits and quantization width of face, a 
quantization is performed with quantization width of face different, respectively by two or more quantization 
sections arranged in parallel, and the occurrence number of bits is calculated about each quantization. And the 
occurrence number of bits is expressed as a function of quantization width of face, and the parameter contained 
in the function is determined. In a modeling of the relation of the asymmetry and quantization width of face by 
coding, the image data quantized by quantization width of face different respectively is reverse-quantized by the 
reverse quantization section which corresponds, respectively, and the asymmetry to quantization width efface is 
calculated from the data before a quantization, and the reverse-quantized data, respectively. And asymmetry is 
expressed as a function of quantization width of face, and the parameter contained in the function is determined. 
The quantization width of face which controls by the quantization width-of-face decision section to the number 
of bits which was able to assign the number of bits after compression using the model of the relation between 
the occurrence number of bits and quantization width of face and the model of the relation between asymmetry 
by coding and quantization width of face, and makes asymmetry the minimum is determined. 
[0019] 

[Example] Next the example of the picture image coding equipment concerning this invention is explained in 
detail with reference to a drawing. Drawing 1 is a block diagram showing the configuration of the 1st example. In 
this drawing, the block split section (10) and motion compensation forecast section (11) orthogonal- 



transformation section (13) quantization section (14) variable-length-coding section (15), the reverse 
quantization section (16), the reverse orthogonal transformation section (17), a frame memory (18), and the bit 
quota section (23) are the component to which the conventional picture image coding equipment shown in 
drawing 1 2 corresponds, respectively, and the same component and the same sign as drawing 1 2 is given. The 
model decision section (21) and the optimum quantization width-of-face decision section (22) are components 
peculiar to this invention, and are a fraction which determines the quantization width of face which controls to 
the number of bits which was able to assign the number of bits after compression, and makes asymmetry the 
minimum. 

[0020] Subsequently, the detailed block diagram showing the detail of the model decision section (21) of the 1st 
example in drawing 2 is shown. The model decision section (21) models the relation between Quantization width 
of face and the occurrence number of bits, and the relation between quantization width of face and coding 
asymmetry with a formula using the technique of this invention. According to view 2 , the model decision section 
(21) is explained below. 

[0021] The quantization section 1 (101) - quantization section M (10M) quantize a transform coefficient using 
the quantization width of face q1-qM, respectively (the quantization width of face used in the quantization 
section (14) presupposes that it is M kinds of q1-qM). The code-length calculation section 1 (201) connected to 
the quantization section 1 (101) - quantization section M (10M), respectively - code-length calculation section 
M (20M) compute the code length at the time of carrying out variable length coding of each quantization result b 
(q) decision section (501) is a fraction which determines function b (q) showing the relation between the 
occurrence number of bits described later and quantization width of face. 

[0022] The reverse quantization section 1 (301) - reverse quantization section M (30M) perform a reverse 
quantization for each quantization result using the quantization width of face q1-qM, respectively, and calculate 
the restoration value of a transform coefficient It is distorted and the calculation section 1 (401) - asymmetry 
calculation section M (40M) compute asymmetry of the orthogonal transformation coefficient at the time of 
[ which used the quantization width of face ql-qM, respectively ] connecting with the reverse quantization 
section 1 (301) - reverse quantization section M (30M), respectively. D(q) decision section (502) is a fraction 
which determines function D (q) showing the relation between asymmetry by coding described later, and 
quantization width of face. 

[0023] Next function b (q) and D (q) are explained, b (q) is a function which asks for the number of bits 
generated when a transform coefficient is quantized for MB by quantization width-of-face q and variable length 
coding is performed. Although the type of a function changes with the pattern of MB, or the technique of variable 
length coding, if q becomes large, it can be said that b (q) becomes small. D (q) is a function which asks for the 
asymmetry generated when a transform coefficient is quantized by quantization width-of-face q. Although the 
type of a function changes with the evaluation technique of the pattern of MB, or asymmetry, if q becomes large, 
D (q) can say that it becomes large. 

[0024] If quantization width-of-face q for [ MB ] coding is decided, the occurrence number of bits and 
asymmetry can actually be measured. These will be expressed as b degrees (q) and D degrees (q), respectively. 
Although a meaning can be decided on if the b degrees (q) of the coding technique have become settled, there is 
the various calculation technique by how D degrees (q) of the error criterions of asymmetry are taken. For 
example, when using MSE (2nd [ an average of ] power error) as an error criterion of asymmetry, the actual 
measurement (q) of D degrees of D (q) can be calculated by the following formula (3). 
[Equation 3] 

1 N-l , 

D°(q) S (*<n)- g'(n, q)) 2 (3) 

N n=0 

[0025] g (n) is the n-th value of the transform coefficient obtained from the orthogonal transformation section 
(13) here, and g' (n, q) is the value which quantized g (n) by quantization width-of-face q, and was reverse- 
quantized. However, in two-dimensional conversion, 1 dimension shall be formed with the raster scan, the zigzag 
scan, etc. Moreover, when the small block which divided MB further performs two-dimensional conversion, the 
serial number which continued the scan ranging over the interblock is set to n. For example, the sizes of MB are 
1 6 pixels long and 1 6 pixels wide, and when this is divided into four blocks of 8 pixels long and 8 pixels wide and it 
carries out two-dimensional conversion of 8x8 to each block, it is the total N= 256 of a transform coefficient 
[0026] b degrees (q) of functions and the example of D degrees (q) are shown in drawings 3 and 4. Here, the 
integer to 1-31 is used as q. Moreover, MSE (2nd [ an average of ] power error) is used as an error criterion of 
asymmetry. As an error criterion of asymmetry, a thing with weight which is shown in the following formula (4) in 
addition to MSE can also be used. 
[Equation 4] 

1 N-l 

D°(q)= — S (srCiO-g'Cn. q)) 2 w(n)/A (4) 
N n=0 

[0027] Here, w (n) is the weight to the n~th transform coefficient and it is used in order to reflect a fall of the 
visual-sense response of human being to a high frequency component Moreover, A is an amount reflecting the 
warmth of the pattern of MB, the existence of an edge, etc. Variance of the pixel value of MB from which A is 
obtained from the block split section (10), a dynamic range, The difference of the activity with which the 



publication was normalized [ with a patent-application number / of No. 30074 / Heisei five to ] /, Activity given 
in reference "MPEG 2 quantization and a coding control" (television society technical report Vol.1 6.No61.pp.43- 
48), It computes by frequency h of a publication etc. in reference "a way method of a quantization control in 
picture image coding" (a 1992 television society annual meeting, 20-1, pp.375-376). 

[0028] Or it can ask as follows. It is [Equation 5] first H=(number of pixels from which Sx becomes more than 
thxH (the number of pixels from which Sy becomes more than thy) — (5) 

It carries out and A is calculated with a function as shown in drawing 5 . Here, the contiguity pixel value of Sx 
and Sy is each change of horizontal and a perpendicular direction, and thxthy is a constant Amax in drawing and 
Hmax express the maximum of A and H, respectively. Moreover, a visual-sense experiment determines the type 
of the curve of drawing beforehand using a typical picture image. Although the above is the case where the 
model decision section (21) of drawing 1 is constituted as shown in drawing 2 , the signal from the block split 
section (10) in view 1 and the motion compensation forecast section (1 1) to the model decision section (21) is 
not used in this case. 

[0029] Next, the 2nd example of this invention is explained. As an error criterion of asymmetry, D degrees (q) 
which is shown in the following formula (6) can also be used. 
[Equation 6] 

1 H-l , 
D(q)= — 2 (h(n)-h(n, q)) 2 W(n)/A (6) 
N n=0 

[0030] Here, h (n) is the value of MB to which it was restored when the n-th pixel value in MB and W (n, q) used 
quantization width-of-face q. W (n) is the weight to the n-th pixel value, and is calculated from the present pixel 
value and the near pixel value (for example, the inverse number of the difference of the present pixel value and 
the near pixel value is used). 

[0031] The 2nd example of the model decision section (21) in the case of using D degrees (q) of a formula (6) is 
shown in drawing 6 . The same work as drawing 2 is carried out except the reverse orthogonal transformation 
section 1 (601) - reverse orthogonal transformation section M (60M), and the asymmetry calculation section 1 
(801) - asymmetry calculation section M (80M). h' (n, q) is obtained in the reverse orthogonal transformation 
section 1 (601) - reverse orthogonal transformation section M (60M). however, reverse orthogonal 
transformation — the difference — when the restoration value of a value is acquired, the forecast obtained from 
the motion compensation forecast section (1 1) is added and united, and a restoration value is acquired In the 
asymmetry calculation section 1 (801) - asymmetry calculation section M (80M), the actual measurement of 
asymmetry is calculated according to a formula (6). 

[0032] Or D degrees (q) which is shown in the following formula can also be used. 
[Equation 7] 

D degree(q) ^axRWnHi 1 (n, q) )2W(n)] / A — (7) 

This makes an error maximum of the square error of the pixel value in MB. Although based on the square error in 
the error criterion explained so far instead, it is good also considering an absolute value error as foundations. 
[0033] Next the method of determining function b (q) and D (q) is explained. Function b (q) and D (q) are made 
into the polynomial of q like the following formula, and it is [Equation 8]. 
K + 

b(q) = E b k q k (8) 
k=K- 

[Equation 9] 

L + 

D(q) = S D ,q 1 (9) 
1=L- 

It asks for coefficients bk and Dl by the least-squares method using data with an actual measurement [ of the 
number of bits to various q / of b degrees ] (q), and an actual measurement [ of asymmetry ] (q) of D degrees. 
Here, for K- the minimum degree of b (q) and K+ are [ the minimum degree of D (q) and L+ of the highest degree 
of b (q) and L- ] the highest degrees of D (q). The example when being referred to as K-=-1, K+=0, and L-=L+=1 
is shown in drawings 7 and 8. These are the examples which modeled drawings 7 and 8, respectively. The above 
is an explanation of the model decision section (21) of the 1st example and the 2nd example. 
[0034] Next the optimum quantization width-of-face decision section (22) common to the 1st example and the 
2nd example is explained. Since it is easy, a model like the following formula is considered. 
[Equation 10] 

a i 

b »(q ,) = c i + (10) 

q i 

[Equation 11] 

Di(qi) =betaiqi — (11) 

Subscript i (i= 1, 2, — , MBcnt) expresses the number of MB within one frame here. Therefore, bi (qi), Di (qi), and 
qi are the occurrence number-of-bits function in the i-th block, an asymmetry function, and quantization width 
of face, respectively. These are the same models as what was used in drawings 7 and 8. 



[0035] When the total number of bits which one frame was assigned is set to B, the optimum quantization width 

of face is [Equation 1 2]. 

HBcnt 

Z b i(q i) = B (12) 
i=l 

It ******s and is the total amount [a-13 number] of asymmetry. 
HBcnt 

2 Di(qi) (13) 
i=l 

It is qi made into Such qi can be solved by the method of undetermined multipliers of Lagrange about 

various models. In a formula (10) and (11), it is [Equation 14]. 

Qi= ( ) (14) 

B-Sjc, fi x 

It becomes. In the optimum quantization width-of-face decision section (22), after calculating qi according to this 
formula, this is rounded off for the integer of 1 - M. What is necessary is just to round off quantization width of 
face to a nonlinear discontinuous value, when using the quantization width of face which changes nonlinear. 
[0036] The configuration of the optimum quantization width-of-face decision section (22) of the 1st example is 
shown in drawing 9 . A count area 1 (901) and the count area 2 (902) are fractions which calculate sigmaj 
(aiphajbetaj) 1/2 and sigmajcj from the parameter for which it was asked in the model decision section, 
respectively. The storage section (903) is a fraction which memorizes alphai/betai by one frame. Thus, in the 1st 
example, in order to accumulate the data for one frame and to determine quantization width of face, the 
retardation for a minimum of one frame is needed. However, if the unit of an amount-of-data control is made 
smaller than one frame, it is possible to make retardation small. In qi calculation section (904), it asks for 
quantization width of face using a formula (14). In qi rounding-off section (905), quantization width of face is 
rounded off for the integer of 1 - M. 

[0037] Formula (8) Although the polynomial of q has been considered as b (q) and D (q) with the model of - (1 1), 
it is not necessarily limited to the polynomial of q. For example, [Equation 15] 

1 a i . - 

bi(q,) = In (15) 

0 Tilni(ai-L) 

[Equation 16] 

Di(qi) =gammailndelta (qi— 1 ) — (16) 

** — a model [ like ] can also be used In this case, [Equation 1 7] 

i 

q i = 1 + — e 71 (17) 
6 

[Equation 18] 

D, = a>e-* bl (18) 

[Equation 19] 

11 
b. = -[Inj9a, ( 2 1 n 0 a , - 0 B )] (19) 

0 N J 

It becomes. However, the constant with alphai and gammai peculiar to i-th MB, beta, and delta are constants 
common between MBs. In the optimum quantization width-of-face decision section (22), after calculating qi 
according to this formula, this is rounded off for the integer of 1 - M. When using the quantization width of face 
which changes nonlinear, quantization width of face is rounded off to a nonlinear discontinuous value. What is 
necessary is just to round off quantization **** to a nonlinear discontinuous value, when using the quantization 
width of face which changes nonlinear. The above is an explanation of the optimum quantization width-of-face 
decision section (22) common to the 1st example and the 2nd example. 

[0038] Next, the 3rd example of this invention is explained. The block diagram is the same as that of drawinE 1 , 
and carries out the same work as the 1st example except the model decision section (21) optimum-quantization 
width-of-face decision section (22). The block diagram of the model decision section (21) of the 3rd example is 
shown in drawing 10 . Here, the method based on the formula (14) is stated. In the distributed calculation section 
(91 1), distributed sigmai2 of the pixel value in MB of a subject-copy image is calculated. In the parameter 
decision section (912), parameter c (sigmai2), alpha (sigmai2), and beta (sigmai2) are determined. These 
parameters express all the parameters of a formula (14) with the function of variance of MB. The type of this 
function can be beforehand searched for using a typical picture image. 

[0039] Although expressed as a function of only variance of a parameter here The dynamic range of a pixel 



value, the difference of the activity with which the publication was normalized [ with a patent-application 
number / of No. 30074 / Heisei five to ] /, Activity given in reference "MPEG 2 quantization and a coding 
control" (television society technical report VoI.16.No61.pp.43-48), As function of several variabless, such as 
frequency h of a publication, you may express a parameter to reference "a way method of a quantization control 
in picture image coding" (a 1992 television society annual meeting, 20-1, pp.375-376). 

[0040] An example of the optimum quantization width-of-face decision section (22) of the 3rd example is shown 
in drawing 1 1 . A count area 1 (921) and the count area 2 (922) carry out the same work as the count area (901, 
902) of drawing 9 . The storage section 1 (923) and the storage section 2 (924) are fractions which memorize 
sigmaj (alphajbetaj) 1/2 of a front frame, and sigmajcj, respectively. In alphai / betai calculation section (925), 
alphai/betai is calculated for every block. In qi calculation section (926), it asks for quantization width of face 
using a formula (14) from the content of the storage section 1 (923) and the storage section 2 (924), and the 
result of alphai / betai calculation section (925). In qi rounding-off section (927), quantization width of face is 
rounded off for the integer of 1 - M. 

[0041] Although the example has been explained above, these examples do not limit this invention. Namely, this 
invention divides a picture image into a block, and can apply it to every coding method controlled to the given 
amount of data using two or more quantization width of face. For example, when applying conversion coding a 
coding method which encodes the maximum of a pixel value, the minimum value, and the quantization value 
within a block, without using orthogonal transformation, and after a sub band split, it can apply. 
[0042] 

[Effect of the Invention] Since an amount-of-data control carries out in quest of the quantization width of face 
which controls to the number of bits given with the modeling section which models the relation between 
quantization width of face and the number of bits, and the relation between quantization width of face and 
asymmetry, and makes asymmetry the minimum in the picture image coding equipment which divides a picture 
image into a block, sets up quantization width of face about each block, and performs the amount control of signs 
according to this invention as having explained above, the effect that the optimum coding can carry out is. 
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